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The CGIAR Gender Program began in 
1991 with funding from Ford Foundation, 
the Netherlands, Canada, Norway Australia, 
Cnited Kingdom and United States. Its objec- 
tives are to assist the international agricultural 
research centers (IARCS) in addressing gender 
issues by (i) strengthening the use of gender 
analysis m research aimed at technology 
development and (ii) improving the condi- 
tions and mechanisms within the Centers for 
promoting recruitment, productivit): advance- 
ment and retention of highly qualified women 
scientists and professionals. One of its acti+ 
ties is to make available to scientists and other 
interested readers materials which further the 
understanding of gender analysis in research. 
The description and discussion of this elegant 
piece of research conducted by scientists at 
the Centro International de Agricultura 
Tropical (CIAT) and the Institut des Sciences 
Agronomiques du Rwanda (ISAR) is the first 
of two cases illustrating the impact of and 
approaches to includmg women’s knowledge 
and interests in agricultural research. Each 
case is based on collaborative work done 
by scientists from an IARC and a national 
program 
Farming systems and farmer participatory 
research which adopt a user perspective have 
enriched agricultural research by focusing 
scientists, who are developing improved 
technologies, on their clients-those who 
will decide whether to use these technologies, 
Collaboration with farmers in an open and 
respectful way has given dramatic proof of 
farmers’ knowledge, experimentation 
and rationality and their value as research 
partners as well as customers. 
Including a gender perspective or gender 
analysis is now recognized as an important 
element of the user perspective. In every soci- 
ety there is a division of labor and responsibil- 
ity by gender. Women and men do different 
activities Including whole enterprises (as in 
this case of bean production), or specific crop 
and livestock operations. Their access to 
resources may vary as may their benefits from 
particular production activities, Because of 
this division of labor and responsibilities, 
knowing “who” is the farmer and ” who does 
what” ensures that the most knowledgeable 
farmers and users and those most affected are 
included as collaborators in the development 
of technologies. In this case, the “farmer 
experts” are women who are responsible for 
most of the bean production in Rwanda. 
Acknowledging womenk roles is not always 
easy We have our own mental blindfolds to 
recognizing that interests and knowledge may 
differ within a household. A woman’s position 
in many regions may constrict her mobility 
her accessibilityl and her willingness to speak 
in a public forum. As this case illustrates, 
locally sensitive approaches, respect, and care- 
ful listening have high payoff in the delivery 
and adoption of a set of high performing vari- 
eties fitting location-specific microniches and 
meeting the needs of smallholder bean pro- 
ducers m Rwanda. Support for writing this 
case has been received from the CGIAR 
Impact Fund. We are grateful to Louise 
Sperling and Peggy Berkowitz who have cap- 
tured the experience of the research for this 
publication. 
Michael Collinson 
Science Advisor 
CGIAR Secretariat 
Hilary Sims Feldstein 
Program Leader, 
Gender Analysis 
CGIAR Gender 
Program 
BEAN BREEBERS ANB WOMEN BEAN EKPERTS IN RWANDA 
Listening to the customer is good business; 
more and more, researchers are discovering 
that itj also good science. 
In Rwanda, a research team found that 
combimng the different expertise of farmers 
and breeders early in the breeding process 
led to better science: faster and cheaper. The 
breeder-farmer partnership identified many 
successful options, and more productive 
optlons. But it also showed that working 
with the customer Isn’t always easy 
It was a well-known problem that spurred 
researchers to imlte women farming experts 
onto the research station to help select and 
target bean cultivars: the traditional breeding 
methods weren’t working as ~~11 as they 
should. High-yielding. disease-resistant crop 
varieties, refined and nurtured by dlscriml- 
nating breeders, were swiftly relegated to fam- 
ily cooking pots-no storage, no reseeding. 
And even though the national research 
system spent the lion’s share of its resources 
on developing new varanetles, surveys in 1988 
showed that only 10% of bush beans tested 
on farmers’ fields a decade earlier were still 
being grown, with most on the decline. This 
rate was modest given that Rwandans sow 
many many varieties mixed together and 
can add another at little cost. 
Increasing food production was, and remains, 
a pressing concern m Rwanda, one of the 
poorest African countries. Beans, in particular, 
are key to survival: Rwandans eat more beans 
than any other people, and depend on them 
for the bulk of their protein. 
In the late 1980s the Centro Internaclonal 
de Agricultura Tropical (CIAT), based in Cali, 
Colombia, and the Institut des Sciences 
Agronomiques du Rwanda (EAR), centered 
in Rubona, began to see excitmg results from 
their introduction of high-yielding climbing 
beans throughout Rwanda. Scientists felt 
much of their success stemmed from really 
listening to farmers, learning how farmers 
tested and tried new technologies. 
But it can be very expensive and time 
consuming to do “on-farm” testing, that is, 
working intensil;ely in farmers’ fields. “The 
traditional farmmg systems approach requires 
a huge investment by the formal research sys- 
tem in understanding the farmers’ condi- 
tions,” says Douglas Pachlco, head of Impact 
Assessment at CIAT and former head of the 
Bean Program. “The farmers already under- 
stand their conditions! Why can’t we use that 
information in the hands of farmers rather 
than create a very expensive system to enable 
us to learn what they already know?” 
Was there not a better division of labor to 
draw on the talents of the scientist and farmer 
respectively? Breeders have access to exotic 
genetic material, either from other regions or 
uniquely created. They also can screen large 
amounts of germplasm for key stresses, partic- 
ularly disease-causing agents, which farmers 
may not be able to see m the seed or plant. 
Farmers have the edge m much that is local, 
indigenous to the region or practical They 
cultivate in several types of soil, in varying 
associations and over different seasons. 
And they know their social or economic 
constraints. Why not let each partner screen 
according to his or her comparative 
advantage? 
The clincher to the new approach is timmg. 
Cultiwrs are finished products when they 
reach household fields. Normally farmers can 
only manage or contextualize varieties. for 
example by altering plantmg dates or variously 
intercropping. Then their immediate choice is 
lo accept or reject the cultluar. The lime to 
begin this new partnership is when true 
choice still exists-in “on-station” trials, when 
researchers under controlled conditions are 
assessing a range of technical alternatives. 
The challenges to integrating farmers into 
on-station research are enormous. The most 
gifted have to be identified, methods combin- 
ing breeder and farmer expertise must be 
developed, and station trials need to be made 
understandable to farmers. In Rwanda, an 
added hurdle loomed over the five-year exper- 
iment. It IS well-known that Rwandan women 
take nearly exclusive responsibility for the 
bean crop: variety seed selection, weeding, 
sowing, harvesting. It is equally well-known 
that station researchers are nearly all men. 
The presence at the research station of women 
farmers in the role of evaluators has been 
revolutionary! In a society where women’s 
power derives from their husbands and where 
farmers are often illiterate, to treat women 
farmers as experts required a sea change in 
thinking and behavior from all involved. 
The effort has been worth the trouble. 
The bean varieties selected by farmers have 
outperformed local varieties with production 
increases of up to 38%. Breeder selections 
in the same region have generally given 
insignificant production gains. And instead 
of ending up with the one or two varieties 
normally released, in just four seasons farmer 
experts identified and adopted 21 promising 
cultivars, each of them targeted to microniche 
growing conditions. 
Rwanda is a tiny country-about the size 
of Switzerland-situated in the region of the 
Great Lakes of Central Africa. With dormant 
volcanoes, steep mountain ridges and lush 
rolling hills descending into dry Savannah 
plains, Rwanda has enough geography and 
climate to satisfy a much larger expanse. 
_~. 
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Kational indicators suggest how much 
the country was being stretched, even before 
the 1994 bloodshed. Rwanda‘s population 
exceeded 7.5 million: there were more people 
per square kilometer here than m any other 
African country and the average per capita 
income, about $300 a year, was among the 
lowest in the world. The majority of Rwandan 
children under age six suffered chronic mal- 
nutrition. 
Its isn’t easy to farm in Rwanda-but 95% 
of Rwandans still do. Large families cultivate 
garden-sized plots, with hoes and small 
amounts of manure. Beans and bananas are 
planted together, along with local greens, 
sweet potato, cassava nd trees. A goat here 
or there drops its needed manure and sale 
of banana beer helps to scrap in necessities 
that tilling alone can’t cover. 
A 
Beans are key to Rwandan nutrition. Most 
families eat beans once a day-twice, if they 
can afford it. Beans supply two thirds of their 
protein and a third of their calories, and 
Rwandans eat an average of 60 kilos of beans 
a year, the highest anywhere. They eat every 
stage of the bean plant: dry grains, green pods 
and green grains and even the leaves to tide 
them over the normal October and November 
famine periods. Bean farmers sow in both the 
long and short ramny seasons, with more and 
more trying for a third crop. 
Until 10 years ago, beans grown in Rwanda 
were mainly bush beans, about 30 cm tall. 
Climbing beans, reaching two meters, had 
been common only in the higher, fertile region 
of northwestern Rwanda. Farmers there knew 
that local climbers could generally yield twice 
as many beans as bush vaneties. 
Climbing beans growing on a hillside. 
But in other parts of the country only one 
m 20 farmers was growing climbers, and then 
only in small plots. Here, the farmers stressed 
the disadvantages of climbing beans: their 
need for stakes, longer maturing time and 
demand for more fertile soils. 
By the mid-1980s Rwandan farmers were 
running out of land. With an exploding popu- 
lation, small farms were fragmenting into five, 
10 or even 20 parcels. To make matters worse, 
bush beans were performing under par (about 
750 kilos per hectare in good years). A dra- 
matic rise in root rot diseases coupled with 
declining soil fertility saw bush bean yields 
tumble 50% from normal yields m both 
1989 and 1991. 
Landlocked, without important mineral 
deposits, Rwanda had little choice but to 
intensify its agriculture and especially to 
bolster production of its key crops. But how? 
It was 1984 when CIAT began working 
in Rwanda along with ISAR, Rwanda‘s own 
agricultural research institute. CIAT, one of 
16 international centers sponsored by the 
Consultative Group on International 
Agricultural Research (CGIAR), has major 
research programs on cassava, rice, tropical 
forages, natural resource management-and 
beans. About half of its total bean program 
budget goes to support the African bean net- 
works. The regional initiative, funded by the 
Swiss Development Cooperation, unites effort. 
of Rwanda, Burundi and Zaire, and goes by 
the English name, the Great Lakes Bean 
Improvement Network. 
With keen foresight, ISARS head of the crop 
department, Pierre Nyabyenda, had recog- 
nized the potential of climbing beans in the 
late 1970s and begun research on several 
themes. His efforts, supported by CIAT, provec 
well-timed. By the mid-1980s. a range of 
improved climbing beans were ready for on- 
farm testing. Cultivars with Wesoamerican 
origins from the Mexican highlands seemed 
best adapted to Rwanda’s lower altitudes. 
Beans in the Rwandan Diet 
protein contribution 
caloric contribution 
Among the more fertile and densely popu- 
lated parts of Rwanda is the Central Plateau- 
a misnomer because the region is actually lush 
hills, divided into small plots, as far as the eye 
can see. There are few villages to speak of, 
Instead, mud and wattle houses with red tile 
or tin sheet roofs pepper the hills. 
In the midst of this landscape is Rubona, 
ISARs main research station. A sprawl of low, 
Belgian colonial-style buildmgs cap the station 
and staff residences at the top of a hill. 
Sloping down its three sides are EAR’s care- 
fully terraced fields and test plots 
The ISAIUCIAT partnership flourished at 
Rubona from the mid-1980s onward and was 
marked by more than a series of varietal 
releases. To sustain improved climbing beans, 
researchers also had to address such issues as 
cost-effective staking materials and improved 
soil fertility Farmers, in turn, basically had to 
learn to manage a new crop. One of their 
common names for climbers-inyumba or 
“those from the north”-shows just how for- 
eign these beans were. Some even believed the 
leaves on climbing beans to be poisonous. 
Because families depend on foliage during 
times of food shortage, researchers had to con- 
sciously combat this myth. 
In the end, farmers were scooping up a popu- 
lar improved variety whose leaves, they said, 
were “more delicious than spinach.” 
Researchers baptized it as “umubanomwiza” 
or “good collaboration”-in tribute to the 
ISAFKIAT relationship. One of the local 
names for it, “Sambumbi” or “grows even on 
poor soils” suggests its unusual plasticity 
Researchers took an approach unusual at the 
time-attentive listening to farmers, Their 
goal was to identify a basket of techniques 
from which farmers themselves could choose 
or adapt appropriate climbing bean practices. 
So, for instance, in southern and central 
Rwanda, farmers had rarely used staking 
materials. Through talks with farmers, 
researchers learned that the labor required for 
staking might be as serious a constraint as 
finding the staking materials themselves. 
To help develop a range of acceptable tech- 
nologies, researchers travelled to northern 
Rwanda, the only area of indigenous climbing 
beans, and observed how farmers grew hedges 
of elephant grass to stop erosion and as stak- 
ing material. The grass hedges were usually 
planted next to climbing bean fields, which 
cut the time needed to move stakes. The 
northern farmers’ solution inspired one of sev- 
eral opnons that researchers eventually offered 
farmers in the south, ranging from dead stakes 
of wood to banana fiber trellises to living 
stakes made when climbers twine their way 
around field crops such as maniac and maize. 
“One of the critical things we did was 
research how farmers experiment,” says 
Joachim Voss, the anthropologist on the first 
CIA7 team that tried to introduce climbing 
building of EAR. 
beans. “Then we designed our project so it 
corresponded to how farmers experimented.’ 
The team discovered that a farmer would try 
new varieties in pure stands, not mixed with 
other beans, and plant them in the kitchen 
garden near the house, which has more fertile 
soil and where she can keep an eye on them. 
She scatters the seed rather than planting in 
rows. Once a farmer has tested the variety 
pure, she tries it on a couple of other fields in 
mixtures with other bean varieties, to see 
where it grows best. 
“That was their official screening process,” 
says Voss, “So we decided to use the same way 
of planting and the same locations.” 
By 1992, improved climbing beans had taken 
off. Four out of 10 farmers were now planting 
improved climbers-an eightfold increase m 
eight years, with 500,000 families benefitting. 
Analysis of exactly who was adopting brought 
a number of surprises. While use was rela- 
tively high across all farm srzes and wealth 
classes, rt was greatest among those with the 
smallest holdings (48% of those owning less 
than a quarter hectare) and lowest mcomes 
(50% of families earning less than LJSS 190 
per year) So the poorest families were espe- 
cially prepared to spend the extra capital 
and labor needed for manure and stakes. 
Households headed by women were just 
as apt to plant climbers as male-headed 
households. 
What was in it for the farmers? Most impor- 
tant, lots more beans-three times as many 
on average soils. (-4 typical climbing bean plot 
of about 400 square meters can give roughly 
75 kilos, or three baskets, versus the one for 
bush beans.) Other advantages are more stable 
production during the heavy rains and more 
staggered evelopment, which helps families 
both spread risk and stretch out the fresh 
food supply The 1992 production from the 
two seasons of climbing crops gave farmers 
50,000 more tons than the best possible har- 
vest of bush beans, or the equivalent of an 
extra US$ 12 million in income. 
Improved climbing beans are spreadmg 
quickly to Burundi, Kenya, Tanzania, Uganda 
and eastern Zaire, with the help of two bean 
improvement networks: the Great Lakes net- 
work and the Regional Programme on Beans 
in Eastern Africa. And the farmer partbpa- 
Farmer proudly showing her bountiful 
harvest of climbing beans, about 75 kilos 
from a 0.4-hectare plot (400m’). 
There is a richer diversity of beans growing 
in tiny Rwanda than anywhere else-more 
than 600 varieties. And while Rwanda is con- 
sidered a secondary center of diversity (that is 
not the place of origin), many types are 
unique, including two of the best nitrogen- 
fixers found anywhere. Such diversity is only 
partly the result of natural selection: in addi- 
tion, generations of farmers have carefully 
screened generations of beans. 
Such a genetic treasure provides the founda- 
tion of Rwandan agriculture and. in particular 
of beans, grown in all major regions of the 
country from 1OOOm to 22OOm above sea- 
level. Rwanda’s big disparities in rainfall, alti- 
tude, soil composition and fertility mean that 
beans have to thrive in dry low-lying valleys 
and in moist, lush volcanic expanses. This 
also means that beans that grow well in one 
area may be useless in another. 
Obviously farmers in one region sow different 
varietres from farmers in another. But what 
partrcularly surprised researchers was the 
local variation: one hill or “colline” from 
another: one neighbor from another, and even 
variability within a single households plots. 
Overall, a farmer might plant 10 to 25 kmds 
of beans, but the specific mix might change 
according the immediate soil fertility of a par- 
ticular 10m by 10m niche. To the untrained 
eye, it looks as if she takes some kidney beans, 
white beans, pinto beans, speckled beans and 
black beans and just throws them together in 
a bowl-she cooks them that way too. 
Indeed, most Western researchers considered 
farmers’ varieties to be “landraces” and 
believed the varietal mixtures grown by 
women were in a state of natural equilibrium, 
says Voss, the anthropologist. “In fact? most 
women carefully tailor their vaneties to 
specific conditions, including soil type, 
season and associated crops.“ 
Gradually researchers discovered how much 
targeting and fine-tunmg produced this beau- 
tiful confetti of grains. And in the early years, 
researchers frequently lamented how difficult 
it was to outbeat this local mix. Breeders’ own 
attempts to create artificial mixtures were 
rejected by farmers as useless altogether. 
When asked, ‘Why do you plant mixtures?’ 
Immacule Bapfurera, a farmer. puts forth the 
common view: Rains come or don’t. soils are 
good or not-some of the varieties will always 
produce.” 
Researchers had been learnmg from farmers 
across the countrys many agroecological 
zones: they knew that farmers experimented 
extensively that they grew mixtures because 
some beans would always produce. But the 
learnmg process was long and expensive. 
Further, while farmers had started to evaluate 
varieties tested on-farm in the 1980s the 
process had been only partially effective in 
bringing the farmers’ voice into the breedmg 
process. Researchers learned that farmers had 
a range of criteria they considered important 
when evaluating varieties. Eventually some 15 
basic characteristics were listed, some major, 
some secondary 
‘We knew- that different user groups weigh 
the aspects differently” says anthropologist 
Louise Sperling, who spearheaded the CIAT 
team project to bring farmers onto the 
research station. “So for instance, the poorer 
generally prefer shorter-cycle cultivars. But it 
was quite a challenge to anticipate how farm 
ers in different regions and wealth classes 
would balance these desired characteristics- 
the trade-offs between earliness and yield, or 
grain size and taste.” 
Rwandan women farmers. 
This massive data collection tendency is com- 
mon when national research programs work 
with farmers. The logic goes: researchers have 
to ask different client groups what they like 
and don’t like. Then researchers ynthesize 
the information and offer solutions. 
But in the case of varieties, should breeders 
screen for all critical characteristics? How effi- 
cient is the process? And how accurate is the 
information “extracted” from farmers? 
Another possibility would be to bring farmers 
into the research process earlier, rather than 
waiting for on-farm trials of new varieties, five 
or more years into the breeding process. ‘We 
thought it would be an effective way to both 
speed up and improve the utility of the whole 
process of making new germplasm available to 
farmers,” says Pachico, who then headed 
CL4Ts Bean Program. “Farmers have a much 
better appreciation of their growing conditions 
and their objectives and the way they want to 
integrate germplasm into their farming 
systems. This is all veqj complex.” 
So complex, m fact, that researchers are at 
a big disadvantage. “Be they breeders or 
agronomists or economtsts, they don’t have 
that mformation at their finger tips,” he adds. 
Excellent results had already been seen m 
Colombia from bringing farmers into the 
breeding process at an earher stage. 
Jacquelme Ashbp a sociologist then working 
for the International Fertilizer Development 
Center, had begun in 1985 building up 
groups of farmers in local communities in the 
Andean region, showing them bean genetic 
material at very early stages of its develop- 
ment. The farmer feedback prompted breed- 
ers to put together a large nursery of more 
than 100 types of genetic materials corre- 
sponding to what farmers said they were inter- 
ested in. Farmer selections from the nursery 
were then crossed with the farmers’ own vari- 
eties, or landraces. 
‘We completely turned (the breeding process) 
on its head and said, ‘In the early stages is 
when you get feedback from farmers on what 
their preferences are, ’“explains Ashby now 
leader of CIATs AgroEcosystem Program. 
“That was a very different approach from what 
had been seen as the role of farmers.” 
In 1988, Sperling suggested bringing farmer 
representatives onto the research station in 
Rubona. “Louise’s contribution was to say 
‘Look, maybe rather than bringing 40 vari- 
eties out to the community it might be 
cheaper to bring the communities onto 
the station’,” recalls Pachico. 
To even begin to think about such a method, 
says Pachico, a team approach is crucial. “You 
cannot really expect our breeders to become 
responsible for identifying knowledgeable 
farmers and bringing farmers onto the station. 
They’re trained in genetics.” 
Fortunately CIAT in Rwanda has always 
worked in teams: an agronomist, breeder, 
pathologist, anthropologist and early on, even 
a nutritionist. Also key a farmer-oriented per- 
spective has cross-cut the disciplines: “This 
participatory approach is something that is 
imbued in the whole of the CIAT team,” says 
Roger Kirkby from Dar es Salaam, Tanzania, 
where he coordmates CIATT’S bean program for 
all of Africa. 
It may sound hke a logical progression, but 
bringing farmers on station to evaluate genetic 
material represents a radical break from the 
normal breeding process. 
The typtcal western-insptred breeding format 
is a lengthy process of breeding various “lines” 
or genetic material which are winnowed down 
each season to ehmmate those that perform 
under par-under par, that is, for controlled 
station conditions. It often takes five to seven 
years to come up with a vartety that can be 
tested on selected farms. Farmer feedback is 
sought at the veiy end of the process, if at all. 
The focus is on a limited set of high-yielding 
varieties, that are widely adaptable for large 
zones; maybe for a small countr>: or areas of 
several countries. 
“That’s how its done in the developed world,” 
observes Urs Schetdegger. an agronomist who 
joined the program in 1989. “The big seed 
companies don’t want to deal with 20 vari- 
Formal selection format 
In on-farm trials, farmers test a set of 
varieties chosen by ISAR breeders. 
Number of varieties 
eties, each for a narrow agroecological niche. 
Even one variety a year is a lot.” 
But this format poses problems for regions or 
countries of immense climactic and geograph- 
ical variety; such as Rwanda and the entire 
Great Lakes region. 
It is perhaps a case of missed opportunities 
or untapped potential. The typical breeding 
format seeks a high-yielding superbean and 
ignores the farmers’ complex planting condi- 
tions as well as local expertise. Ll!hat are 
needed are beans targeted for a wide range 
of ecological and socioeconomic onditions. 
“Maybe the breeding program was not aggres- 
sive enough in releasing as many varteties as 
they could have,” muses Scheidegger. 
By the ttme he arrived in Rwanda. women 
farmer experts had been invited on station 
for a couple of seasons. They were planting 
some promising varieties that, Scheidegger 
says, would never have made it through the 
official breeding selections-a situation not 
unique to Rwanda. 
“It’s a general phenomenon I’ve seen before 
with other crops as well, especially potatoes. 
Many varieties now in use by farmers came 
from national programs and were eliminated 
at some stage in the breedmg process, yet 
farmers picked them up or stole them and 
now they’re the most important ones. Cases 
are documented like that in Peru, Kenya 
and so on.” 
To bring farmers into the breeding process 
earlier meant, first of all, identifying the right 
farmers. In Rwanda, all able women in a 
household take part in farming. Women are 
responsible for feeding the family: they do 
much of the heavy farming labor. And the 
bean crop is basically a women’s crop. 
“There was never an)7 question of the general 
pool of farmers from which to search for 
expert representatives-women,” says 
Sperlmg. She recalls one occasion when it 
seemed a bout of malaria might keep 
Veneranda Mukondoli, a farmer expert, from 
travellmg to the ISAR research station to eval- 
uate bean varieties. When her husband sug- 
gested that he go m her place, Veneranda 
responded with a smile: “You must be kid- 
ding, I’ll send our young daughter first. 
What do you know about beans?” 
But women farmers wouldn’t be the “right 
experts~‘ to evaluate every crop variety stresses 
Sperling. Rwandan men would likely be more 
skilled at screening banana stands, certain 
cash crops such as coffee, and man); commer- 
cially-used trees. 
Marie-Jeanne Lwera, a Rwandan agronomist 
who worked in the farming systems depart- 
ment of ISAR, the sole female scientist of 54 
ISAR researchers, explains further: “Most farm 
activities are run by women from seed selec- 
tton to harvest. But that changes when theres 
profit involved. Then the men are more inter- 
ested. But the money they earn won’t be 
invested to buy seeds. The men drink alcohol 
and the women have the same problems as 
before.“ 
To make matters more difficult, women don’t 
have the right to inherit land. If a woman 
divorces her husband, she returns to her birth 
family and becomes her brothers‘ responsibil- 
ity “She goes back (home) with her children, 
and they won’t have a right to the land either,” 
says Uwera. 
Women are at the bottom of the heap in 
Rwanda’s extremely hierarchtcal power struc- 
ture. A woman’s power derives from her hus- 
band-or father or brother or lover, as the 
case may be. “Women have no race,” goes 
one Rwandan proverb-they adopt their 
husbands’ race. 
“It’s really too bad, eh? The women are not 
well off in my country” observes &era. 
Despite her lack of power, the woman’s capac- 
ity to put food on the table is decistve for her 
family’s well-being. “To be richer than your 
neighbor depends on your wife,” goes another 
Rwandan proverb. 
Woman with a hoe preparing a field. 
CIAT and ISAR had good insights from both 
the climbing bean research and mixture stud- 
ies that farmers experimented fairly regularly 
With time, however, they began to realize just 
how widespread the testing was, and how 
many methods of experimenting there 
could be. 
Farmers themselves explained: “Turi 
abashakashatsi (We are researchers),“ said 
Concessa Kankindi, displaying the plot right 
outside the bamboo gate of her family com- 
pound. “We plant small quantities in different 
ways and look at the results. Then we mix or 
don’t mix.” 
Given a handful of seeds, Kankindi tries a 
portion in pure form and a portion in her own 
varietal mixture, to look at how aggressively it 
competes in a mix. Odette Nyiramisago usu- 
ally divides the new seeds in two and tests the 
samples on less fertile and more fertile soils. 
Some farmers test a variety by planting it, both 
under and away from banana stands. Others 
experiment with sowing density and still oth- 
ers compare scattering the seeds (or “broad- 
casting”) to sowing them in lines. 
“Almost all the farmers I met plant variety 
samples for at least two seasons before making 
any evaluation at all,” says Sperling, who 
interviewed more than 800 farmers during her 
five years in Rwanda. 
Bananas in the background. 
Although most expertise about beans rests 
with Rwandan women, it became clear to the 
research team that not all women were equally 
expert. 
‘You realized quite quickly that there are 
farmers who are very interested in varieties, 
and who talk about them m what we would 
consider technical terms, and others who are 
much more vague,” explains Sperling. And 
there are also farmers who have results, when 
others don’t. 
The problem was trying to translate this west- 
ern notion of “expense” into terms the com- 
munity would understand. “When we first 
tried to talk to communities, they always 
pointed to progressive farmers the richer 
farmers. The extension system had long 
passed the message that only those who used 
purchased inputs like fertihzers or modern 
cultural techniques like sowing in straight 
rows were truly leading farmers. It took a lot 
of time to talk to women about farmers who 
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(Agnes is a particularly poor farmer. 
The thatched, round hut gives this clear 
signal -yet she was an eager experimenter.) 
knew how to help varieties grow even in 
stressful conditions.“ 
Kneranda Mukondoli was the kind of experi- 
mental farmer the team was seeking. Born in 
Save, less than 20 km from her current home, 
she hadn‘t travelled much and never to the 
capital Kigali; some 100 km away She had 
given birth to 12 children, six of whom died 
young. Her family is of modest means: a small 
house with a sheet metal roof, a few pigs, no 
cows. Nothing would immediately distinguish 
her from other women farmers, but her farm- 
ing knowledge is respected by the community 
at least the female community 
A “community” could be a women’s group or a 
neighborhood association. Unlike many areas 
in Africa, however, farmers in Rwanda tend 
not to organize. In finding community repre- 
sentatives, researchers often had to work 
through the government administrative unit 
called a “colline” that encompassed 200 to 
500 families on a hillside. 
Age was important, too. A newly wed wouldn’t 
be seen to have enough farming experience. 
while an old woman could be considered 
senile. Usually communities nommated 
women with some 15 to 2 5 years’ of farming 
experience. 
“We never felt we had all the right experts and 
we were continually rotating,” says Sperling 
Over four grouing seasons, 310 evaluations 
were obtained from 90 different farmers in 
three agroecological zones, a small number 
of whom screened for all four seasons. 
Identif$ng experts, says Sperling, “is a very 
tricky thing to do and I would never under- 
rate how difficult it is.” 
After hearing from community groups, 
researchers visited the fields of the women 
nominated to take part m  the evaluations. At a 
quick glance, the garden plot of a recognized, 
knowledgeable farmer might not look very dif- 
ferent from her neighbors It would be inter- 
cropped, with the seeds broadcast rather than 
sown in lmes, and fairly well tended according 
to local practices-not all tangled up with 
weeds. “But you wouldn’t walk through and 
see a model farm. not at all,” says Sperling. 
.‘What’s different is her idea of conscious 
experimentation.” 
In addition, researchers ought out women who 
were thoughtful, articulate and who didn’t 
appear to be intimidated by men. That was 
crucial m  an environment where the majority 
of scientists had never been conditioned to 
consider farmers as experts or women as 
thinkers. 
“Finally if the candidate expressed a strong 
interest we took the final step-getting per- 
mission from her husband,” says Sperling. In 
several cases, husbands forbade their wives 
from taking part in the on-station trial evalua- 
tions, perhaps out of jealousy perhaps for fear 
of gnting her too much freedom. 
Though it was patently obvious that women 
were the leading bean farmers, it \vas crucial 
for the team to specify it was working only 
with women. “Otherwise, you’ll always have 
men around, and even one or two can disturb 
the process a lot,” observes Scheidegger, the 
agronomist. “The pioneering thing was that 
(Sperling) concentrated on women, she said 
she was working only and exclusively with 
women.” (In fact, one participant was a single 
elderly man whose wife had been chronically 
sick for years; unusually he took care of the 
beans and household chores.) 
ISAR” farming systems department also tried 
bringing farmers oil-station to meet breeders, 
with both men and women farmers attending 
But Uwera, the female ISAR agronomist, says, 
“Rwandan women won’t talk in public if there 
are men there, even if they have the informa- 
tion. 
“After the meetings we asked the women, 
‘Why didn’t you talk?’ and the); said that it 
isn’t good to show yourself in public, you’ll 
have problems with your family and your hus 
band may say youre arrogant.” 
In one case, a group of farmer-experts from 
the highland station of Rwerere were charac- 
terized as lazy and disrespectful when they 
first took part in the on-station evaluations. 
“At the beginning, our neighbors made Fun 01 
us,” these farmers told research assistant 
Beatrice Ntabomvura. ‘They said we were not 
wise, we were not disciplined, we didn’t want 
to work, we didn’t respect our husbands, we 
were cantankerous. Our neighbors weren’t 
interested in what we were doing on-station. 
They just scorned us? 
But after a few visits to the station, their image 
m  the community improved. The varieties the 
farmer-experts elected were particularly of 
interest. “I\jow they are very curious about 
what we are doing. They always ask us what 
happened upon our return. They wonder how 
things work on-station. Can they come too?” 
The farmer experts were invited in groups of 
10 to 20 to the research station in their 
region: the high altitude station (2300m 
above sea level) at Rwerere, the mid-altitude 
(1650m) at Rubona or the low altitude 
(1400m) at Karama. 
On the day of evaluations at Rubona, the 
women were picked up in jeeps at a central 
meeting place near then homes. 7t was an 
exciting, almost festive kind of occasion. The 
women were always very nicely dressed, wrth 
babies ever in tow I sensed a blend of ner- 
vousness and pride,” recalls Sperling. 
“The first time, we walked them around the 
research station,” she contmues. “Although 
they lived only 15 to 30 kilometers away 
they’d never been on station, We showed 
them seed storage facilities, research offices, 
other crops in the field. ISAR had a new way 
of propagating sweet potatoes which they 
found very exciting. They asked lots of ques- 
tions, such as, ‘Why are you sowing in lines?’ 
And they soon warmed up, giving good- 
humored but honest critiques. like, ‘You‘re 
wasting a lot of space with such planting den- 
sities’.” 
Then the farmers and scientists met together. 
and each group was asked to explain then 
expectations of the trrals. For example, farm- 
ers often wondered if they had to plant these 
varieties. But these were not classic field days, 
where farmers are shown the varieties on offer, 
as a kind of pre-extension tool. Rather. experi- 
enced farmers would be asked to assess 15 
bean varieties in the final stage of on-station 
testing, one to four seasons before the normal 
start of testing on-farm. These evaluations 
were critical for research itself. 
“We explained that these would be varieties 
they had never seen before, even though they 
might look like local varieties,” says Sperling. 
“And we tried to anticipate and eliminate 
other biases which might falsely skew farmer 
perceptions.” 
The on-station experimental designs were 
unfamiliar to the farmers, so the breeders 
explained the logic of their layouts, such as 
uniform planting densities and the use of 
replicates to ensure reliability of results. In 
these trials, 15 varieties were sown, usually 
two lines each, in four to six plots (or repli- 
cates). Farmers evaluated varieties on one plot 
only Breeders also discussed their use of 
manure and other practices that may have 
improved the yield. 
“It was my job to set up the trials on the sta- 
tion in such a way that the farmers could view 
them,” explains Jeremy Davis, the CIAT plant 
breeder who now works for a commercial 
plant breeding concern m Cambridge, UK. 
“We laid out the plots with sufficient space 
around them so that people could comfort- 
ably come and look at them, and we labelled 
them and put seed samples alongside the plots.” 
Although they knew farmers planted beans 
with other crops, researchers made a 
deliberate decision not to intercrop the 
varieties in the experiment. “Farmers 
themselves plant varieties pure when 
testing. And we didn’t want to, as it 
were, prejudice their judgment by 
putting them under any particular cir- 
cumstance other than just in open fields:” 
explains Davis. 
Another challenge was training researchers to 
interview farmers in a way which gave them free 
rein and encouraged them to share insrghts. 
“Many of them had never interviewed farmers in 
a way to hear their point of vie$ says Sperling. 
“They’d talked to farmers in terms of extending 
technology-do this, do that. But how to bridge 
the gender barriers, how to ask open-ended 
questions, to probe, to listen-it wasn’t some- 
thing that scientists are trained to do.” 
L4t the beginning, several farmers complained 
in private that the interviewer didn’t listen. 
“He didn’t care or write down what I said,” a 
participant remarked after her meeting with a 
scientist. Such was the seriousness of their 
commitment that one slighted group had a 
post-evaluation meeting in the privacy of their 
home courtyards They forwarded additional 
comments via a trusted technician, Ntabomvura. 
Immaculi: Bapfurera evaluating on-station 
bean trials. She is taking notes -to help 
her memory and report back to 
Female Rwandan technicians were crucial to 
the success of the experiment at the beginning 
stages, easing discussions between researchers 
and farmers and translating Kinyarwanda, the 
local language, for western researchers. Those 
scientists, Rwandan or other\blse, who felt 
really uncomfortable talking to farmers never 
had to. 
The farmers who took part appreciated their 
visits to the station. They were grateful for the 
chance to learn somethmg m advance about 
bean varieties, instead of being expected to 
plant the seeds blind. They also respected the 
concept of choice, being able to screen a range 
of cultivars, and having the option to say “no”. 
An unforeseen benefit for the farmers was 
being able to talk with other knowledgeable 
farmers, many of them from different parts of 
the region. ‘We especially enjoy the chance to 
discuss the vartous varteties among ourselves, 
to exchange ideas,” said one woman. 
Participatory selection format, 
Farmer experts evaluate on-station 
trials at multilocation stage; they select 
varieties for testing on their home plots. 
Number of varieties 
Unless the questions were clear and the 
evaluations easy to perform, the mformation 
collected from the farmers might be muddled 
or Just plain wrong. Here, team work played 
an important role. With biologtcal and social 
scientists working together. the chances of get- 
ting relevant data were much higher than if 
the breeder, sa); or the anthropologist had 
set up the experiment alone. 
The farmers had targeted two crucial stages 
for judging the plants. at the flowering or pod 
formation stage. and at maturity At each stage, 
they were asked to rate the varieties on a scale 
of one to five (where one was “poor” and five 
was “excellent”). As a cross-check, farmers 
also picked the “three best” and “three worst’~ 
cultivars. Near the end of the evaluation, they 
could select two or three varieties to take home 
for testing. An open format gave farmers the 
chance to evaluate the beans according to thetr 
own criteria. Each criterron. either posttive or 
negative, was carefully recorded in the farmers 
own words. But it also gave breeders the 
kind of precise informatron on which 
they felt comfortable takmg action. 
In effect, farmers were being treated as 
researchers and also as well-informed cus- 
tomers, with a right to choose the technologies 
they thought would perform best. Thts was a 
radrcal change from handing farmers pre- 
approved seeds; it required just as big a shift 
m the beliefs of the scientists. 
Julia Komegay who heads CIAf’s Bean Program, 
says, “In that sense it was like a revolution and 
an awakening, that there is a potential interac- 
tion there that should be explotted. And like 
anything new, there were people deadset 
against it and others that were completel> 
pro-change.” 
Certainly breeders have expressed varied 
stances in the face of such a researcher-client 
partnership. Some seem to resist the experi- 
ment because they fear they will lose control 
of the breeding program. Under the usual 
breeding process, plant breeders can claim 
authorship of a plant variety they’ve developed. 
But extenstve collaboration wrth farmers 
might make it more difficult for a breeder to 
claim it was “his” or “her” bean plant. 
“Frankly plant breeders initially feel threat- 
ened by this,” observes Pachico of CIAT At 
first, he says, they’re afraid that their expertise 
is bemg replaced by farmers’ expertise. 
Breeders, like many highly skilled researchers, 
like to have the sense that they have the right 
answer. “But then,” he adds, “they begin to see 
that by having greater farmer participation, 
farmers begin to use more of their product 
than they used to.” 
And there are those like Nyabyenda, the 
senior breeder and head of TSARS crop 
department, who are concerned that farmers 
might “make a mistake”. He worried that 
farmers mrght choose varieties that were 
unacceptable or disease-ridden. Wouldn’t it 
be best, he wondered, if farmers collectively 
chose five varietres-that is, that they not 
have the full leeway to target for their own 
plots? 
It is hard to gauge whether such stances 
of “threatened ownership” or “benign pater- 
nalism” are more firmly held because the 
Rwandan experts were women, or poor, or 
both. Says Sperling, “We only know that such 
concerns do exist and that the issues will have 
be resolved if such client-researcher partner- 
ships are to expand.” 
Among the three Rwandan and two expatriate 
breeders involved in the fieldwork at Rubona, 
there were several who, from the start, felt 
farmer input would help them make better 
decisions. 
“I am learning new criteria,” said Dahrid 
Cishahayo, the breeder-agronomist at the 
lowland station of Karama. “I never knew 
about the importance of resistance to wind. 
And we certainly should learn more about 
which qualities make leaves more and less 
edible.” 
Said another, “I don’t always agree with their 
choices, but the women are encouragmg me to 
consider a broader range of concerns.” 
CIAT team members praise ISAR for having 
the courage to explore alternative research 
methods, especially when the new methods 
shook established beliefs and when so much 
was at stake for the breeders. Nyabyenda, 
despite his own reservations, fiercely defended 
this participatory research program at regional 
meetings of the Great Lakes network. The 
project never suffered budget cuts and was 
generally given free rein to expand. “It would 
have been so easy for him to say ‘X0’,” reflects 
Sperling. “And instead, he rather put out a 
challenge: ‘You have yet to convince me- 
but try’,” 
Beatrice Ntabomvura doing follow-up 
studies with Febronie Uwimana to see 
which varieties she is still using. 
After the second evaluation, when the beans 
were at full maturity the women took home 
seeds of the two or three varieties each had 
personally selected. The farmers were asked 
to choose just two or three varieties at a time 
because “we wanted to make sure the seeds 
would be planted,” explains Sperling. .‘They 
had very small bean plots and might only be 
able to test a couple at a time. But we also 
had the normal multiplication shortages: 
not a great deal of extra seed.” 
The farmers were asked to test the varieties 
according to their usual local methods: 
manure? soil type, planting densities were left 
to their own choosing. The only requirement 
was for a physical, local “check” to be placed 
in an adjacent plot and planted under the 
same farmer-designed experimental condi- 
tions. While comparing a new variety with a 
control is second nature to Rwandan farmers, 
some of them “carry the check in their 
heads”-that is. they know how the plot 
should yield under given conditions, 
David Cishahayo, 
the agronomist/breeder at 
the lowland station, is crouched, eagerly 
listening to a farmer and taking notes. 
But for the purposes of the ISAR experiment 
which was still exploratory researchers 
wanted more tangible data. 
Davis. the plant breeder, says that because 
the women felt more involved in the process 
than they ever had before, they took more 
care with the experiments than in previous 
on-farm trials. 
“In standard on-farm trials, the seeds tended 
to get stuck onto the corner of the worst 
field,” recalls Dakls. “This way because they 
were involved, they tended to give the trial 
on their own field more attention.” 
It was expected, and frequently discussed, 
that the farmer experts, being somewhat privi- 
leged by station visits, were expected to share 
the seeds that performed well with their 
neighbors. But in the highly individualistic 
Rwandan society, the sharing of seeds didn’t 
work as well as researchers had hoped. ‘We 
were somewhat disappointed in terms of how 
little they passed on varieties,” concedes 
Sperling. “It wasnt as collegial as I’ve seen in 
other rural communities, even those equally 
on the margin.” 
The on-station evaluations gave insight into 
the varietal criteria farmers consider impor- 
tant. While observed yield is important, many 
other characteristics figure prommently Some 
varieties farmers selected for home testing had 
among the higher on-station yields, but a 
good number were also m the middle ranges. 
“It seems as if farmers are looking for two 
basic types of traits,” says Sperling. The first 
type are those breeders are most familiar 
with: preferences, or aspects of the plant that 
are valued, such as early maturltp Less impor- 
tant to these subsistence-oriented Rwandans 
are gram color and shape because “they con- 
sume much of their harvest and Rwandan 
townspeople buy mixtures anyway” adds 
Sperling. 
Second, farmers judge varieties according to 
their expected performance m diverse home 
conditions: planted on intercropped fields, on 
poorer ~011s. or under dense banana stands- 
in general, stresses likely to be encountered 
on their ow farms. 
Scheidegger, the team coordmator. explains 
that farmers extrapolate performance from 
specific traits. For example, varieties wth 
sturdy stems and the lowest pods not touch- 
mg the ground are considered less prone to 
pod diseases. “These performance variables 
are at least as important as the more tradi- 
tional customer preferences” such as maturq 
and taste, says Scheidegger. 
Despite the fact that farmers were targeting 
for their own home conditions, statistical tests 
showed that the farmer evaluations were not 
random. Across the three regions, there was 
broad agreement on which varieties were the 
“winners” or “losers”. But there was a greater 
Most frequently cited positive attributes of varieties in on strtion breeding 
trials evaluated by 78 farmers atRubona st tion 1988-1990 
Attribute 
High yield 
Perform well under 
bananas 
Frequency % among 
All varieties Varieties chosen 
(N=l072)+ for home testing 
(N=l98) 
44 68*** 
28 41*** 
Perform well under 
adverse conditions 
on poorer soils 13 
in heavy rain 32 
in drought 11 
Early maturing 23 
Nice grain colour 13 
t Evaluation of individual varieties 
* Frequencies differ at ~~001 
OS Not signifigant 
29*** 
46*** 
12”” 
38*** 
16”” 
degree of accord at any one station than 
across the three stations at high, medium and 
low altitudes. This is not surpnsing: farmers 
sowing at 1400m in drought conditions have 
different concerns than their peers trying to 
combat moist and mountainous areas at over 
20OOm. Even within a region, however, there 
was vanability among farmers, as one would 
expect with heterogeneous planting needs. 
“Part of the interesting thing about the study 
was that farmers appeared able, by looking at 
a plant, to sap ‘Hey that variety would do well 
under bananas’ or ‘Hey that variety would do 
well on poor soul’.” says Davis. 
Many scientists involved in the farmer ewlua- 
tions on-station were prepared to consider 
them accurate. Farmer evaluators had been 
selected with care, an evaluation methodology 
had been refined and double-checked: so, 
perhaps farmers can project from on-station 
trials to actual planting conditions. On the 
other hand, high agreement scores could be 
the result of farmers sharing similar (and pos- 
sibly erroneous) myths. Are farmer evaluations 
simply hot air? For all concerned, the crltlcal 
test lap in production results: how the farmer- 
selected varieties performed on-farm 
Perfwmarc~ en-farm of wrieties sekcctet from on-sbtiar t ials by 
Rwandan farmers fs. those lected by breeders 
Season Number 
of trials 
Farmer selection - Central plateau 
1989A 11 
1989B 19 
1990A 36 
1990B 18 
Breeder selection - Central plateau 
1987A 32 
1988A 45 
1988B 15 
Breeder selection - Countrywide 
1987A 131 
1987B 83 
1988A 204 
1988B 204 
“S Not signifigant * P < 0.05 ** P < 0.01 
Trials where 
new variety 
outperformed 
local mixture (%) 
73”” 
89** 
;;* 
34”s 
49”” 
53”” 
51”” 
41”” 
;;I: 
Yield increase 
of new variety 
over local 
mixture (%) 
3.9” 
33.4** 
12.9”” 
38.0* 
-8.8”” 
-18.9”” 
0.7” 
.;.;: 
2:6”s 
7.6* 
Even after just one season, “The result was 
quite stunning,” says Davis. “Something like 
75% of the varieties these people took home 
they ended up growing as well the next sea- 
son. We had enough time to get a feel for the 
fact that it seemed to be working.” 
Yield figures over four seasons bore the CIAT 
breeder out. In the Central Plateau, not far 
from Rubona, bush varieties selected by farm- 
ers over four seasons of trials performed better 
than their own local mixtures 6489% of the 
time. Their selections also produced substan- 
tially more beans, with average production 
increases as high as 38%. 
Direct comparison with breeder selections 
was impossible in the exact same locale over 
the exact same seasons-precisely because 
development projects, the usual on-farm col- 
laborators, had refused to take part in any 
more ISAR trials: “ISAR bush varieties just 
don’t yield, we’ve had enough,” were the kind 
of views heard from more than one project 
director. 
Data from the four previous seasons-the 
period of most ISAR on-farm testing- 
confirmed those views: breeder-selected culti- 
vars outperformed local mixtures in 34-53% 
of the tnals in the Central Plateau region, but 
with insignificant production increases. 
Countrywide, the results were slightly better- 
breeder selections in the same years yielded 
more beans than local mixtures in 41-51% 
of on-farm trials, with 8% being the highest 
average production increase. But they still 
didn’t come close to the farmers’ selections. 
“Even though the farmers’ selections had to 
satisfy a range of other criteria, they still beat 
the breeders’ with respect to yield,” says 
Scheidegger. 
“Sometimes when I present this material,” 
says Sperling, “enthusiasts jump up from 
the audience with an attitude of ‘We told you 
so-farmers are better than breeders.’ But I 
think they have distorted the point. The work 
in Rwanda suggests that expert farmers were 
better than breeders at targeting beans for 
their local conditions. And they should be. 
Breeders can’t possibly anticipate all of farm- 
ers’ farming and economic needs. But the 
challenge is to make sure that farmers are 
given the room to do what they do best- 
leaving breeders to focus on their own 
strengths.” 
How durable were these farmer-selection 
results from season to season? Follow-up 
studies, up to nine seasons later, showed that 
varieties chosen by farmers had a greater 
chance of being grown for several seasons 
than those chosen by breeders. Indeed, the 21 
cultivars selected by women evaluators to fill 
many microniches had on average a 71% 
chance of being grown six seasons later. This 
compared with a 6 1% chance for the single 
most popular bush bean ISAR had previously 
released. 
“These are both good rates,” says Sperling. 
“The difference is that women had selected 2 1 
vaneties with a good chance of being 
adopted, versus the one for ISAR.” 
Moreover, most new varieties had been suc- 
cessfully integrated into the farmers’ own bean 
mixtures. They were complementing rather 
competing with farmers’ propensity to mix for 
production success. 
Perhaps the most important lesson was realiz- 
ing that farmers used a wider range of criteria 
than breeders did for selecting varieties. 
Observed yield is important for farmers, but 
so is a variety’s compatibihty growing with 
bananas and its tolerance to rain. 
Furthermore, the criteria farmers used and 
their relative importance varied by region. 
“It’s impossible to have breeders selecting for 
these traits,” concludes Scheidegger. Instead, 
he says breeders should concentrate on tech- 
nical areas where they have specialized 
knowledge, such as breeding resistance to 
pathogens and disease. “The whole idea is 
that you have a division of responsibility and 
labor between the breeders and the farmer.“ 
As Pachico of CIAT says, “The breeders: real 
expertise lies in their capacity to generate new 
genetic variability: The farmers can’t do that, 
or they do it at an extremely slow rate. 
Scientific breeding can really accelerate the 
process and that5 where breeders have some- 
thing nobody else has.” 
What can farmers do best? “Target,” says 
Sperling. “Target for therr local agroecological 
conditions. Target for socioeconomic needs.” 
The experiment showed the utility of releasing 
a range of varieties for different niches, espe- 
cially for crops like beans that grow in diverse 
environments-getting away from what 
anthropologist Voss terms “the breeders’ holy 
grail of the supervariety” 
Releasing more well-targeted vanetIes means 
greater production stabilq but it also means 
productron impact. An important measure of 
production impact is the amount of area 
planted to new varieties. “In a diverse environ- 
ment such as Rwanda. a breeders dream vari- 
ety might eventually cover 10% or, at most 
15% of the bean production area,“ says 
Sperhng. “By comparison, those high-per- 
forming mche varieties, say six of them, might 
Yoptionpotential:participatory 
versus formal format 
cumulative 
production area 
covered by six 
farmer-selected 
varieties 
production area 
covered by single 
variety resulting 
from formal format 
cover respectively 1, 2,3, 4; 5 and again 5% 
of the area and together would produce 
more.” Also, a combination of niche varieties 
is less likely to break down than a single vari- 
ety which is more susceptible to being wiped 
out by one kind of disease or pest. 
This lesson was taken to heart at EAR, where 
the rate of varietal release had gone way up 
before the bloodshed began early in 1994. In 
the last three years, breeders have released 
some 10 bean varieties, compared with one 
variety every two years before the whole 
process of farmer participation began in the 
mid- 1980s. “ISAR is proud that they’ve 
released more varieties than just about any- 
body else,” says Kornegay of CIAT ‘.I& been 
an education and a learning process, but now 
any researcher would be able to tell you why 
they should release more varieties.” 
Moreover, she says, the national program 
became very aware of the need to include 
women. “It wasn’t necessarily so in the mid- 
80s. But they are definitely aware of the 
importance of working with farmers, and of 
course, women are the farmers when it comes 
to most food crops.” 
CIAT stresses the need for a team approach if 
farmers are to be more integrated into formal 
research. “You need spectalists in anthropol- 
ogy or farm sociology or rural economics, and 
they’re responsible for selecting the farmers 
and making the system work,” says Pachico. 
“To really make it work, you have to have that 
multidisciplinary capacity in the national pro- 
gram.” 
The decision to recruit and train specialists in 
the social sciences appears m ISA& long-term 
action plans. But actual hiring has been slow 
Certainly after the ciyil war started in 1990, 
government money was directed towards more 
immediate concerns. 
In 1990, CIAT and ISAR expanded the 
farmer participation experiment, exploring 
specific themes in several directions in their 
second phase of testing this model. 
Researchers wondered whether farmers could 
be brought on-station a stage earlier, sa)r five 
to seven seasons before normal on-farm test- 
ing. This implied they would be screening 
man): many more lines. Was there a limit 
on what farmers could handle? How man)7 
varieties might be “too much“? 
The working hypothesis was that casting a 
lvlder net even earlier would speed up the 
selection process, eliminating the “trash” while 
pushing out promising varieties more quickly 
It also might help identify a larger number of 
acceptable varieties, mthout higher costs. 
Encouraging greater genetic diversity in the 
farmers’ fields was also a prime goal. 
Participatory selection format, 
phase 2 
Farmer experts evaluate on-station trials 
5-7 seasons before normal on-farm 
testing. Women, representing 5 farmer 
groups, select a large set of varieties for 
testing on community plots. 
Number of entries 
Again, there was resistance from some breed- 
ers who believed farmers incapable of sortmg 
through a large pool and who were leery of 
letting the varieties go before possible weak- 
nesses had been detected. As a compromise, 
the team asked Robin Buruchara, CIAT team 
pathologist, to do a special screening of the 
lieid trials and throw out the entries highly 
susceptible to disease. So, in the comparative 
trial of February 1991, 20 of the 80 cultivars 
were eliminated. Says Sperling. “If you are 
going to have farmers screen technologies 
earl3 screening what amounts to prototypes, 
researchers have to make special efforts to 
minimize the risks-anticipate what the 
farmer can’t.‘~ 
Scheidegger t ied to foresee the administra- 
tionj possible reluctance by shaping the pro- 
gram in the form of a controlled experiment 
with a scientific check. “Instead of saying it 
will work,” he recalls, “we said, ‘Why don’t 
we look at it as a trial?’ We start out with the 
same 80 lines and we follow their winnowing 
down through two parallel treatments: one, 
the conventional selection framework, or the 
check, the other, the participatory farmer 
selection program, or the test case.‘~ 
An impact assessment of this work was sched- 
uled to start in mid-1993, continuing through 
1994 and if necessaq earl,: 1995. The two 
breeding frameworks would be compared 
accordmg to costs, yields, number of accept- 
able varieties identified, disease incidence and 
adoption rates. I&Me the war in Rwanda has 
torpedoed these plans, some preliminary data 
should help CL4T determme whether the sys- 
tem was starting to work. 
trial. Urs Scheidegger with the local 
councillor. Such local administrators 
could prove crucial to extending the 
decentralized selection model countrywide. 
To broaden the program on the farmers’ plots, 
researchers had two concerns: how to encour- 
age communities to select their own expert 
representatives and how to shift much of the 
on-farm testing to the communities them- 
selves. where it belongs. 
Sperling believes that shifting prima7 respon- 
sibility for on-farm testing to the farmers rep- 
resents “a healthy mix of empowerment and 
cost-sar;lngs.” Communities should have the 
right to select their own delegates to screen 
on-station. And communities should control 
how their 20 or 25 chosen varieties are tested 
in rural areas. 
In addition, only when communities plant 
and manage the trials themselves can such a 
selection program be widely decentrahzed, 
targeting germplasm for many different areas. 
“That is the only way to make the program 
cost effective,” says Sperling, “because inten- 
sive on-farm research costs money and wide- 
spread testing by researchers can cost even 
more.” 
From March 1990 onwards, women experts 
coming to station represented the interests of 
five specific cooperating groups: a womeni 
cooperative backed by COOPIBO, a Belgian 
non-governmental organization (NGO): a self- 
organized, independent group of research-ori- 
ented farmers; and three separate groups of 
farmers representing their administrative units 
or “communes”. 
The cultivars women selected were managed 
in various types of communit); plots some 
serllng up to 6,000 households. Some 40 to 
50 farmers were in\Tited to review each com- 
munity plot. In the first two seasons alone, 
participants selected 26 varieties for home 
testing. 
Some scientists protested that they were 
bemg pushed to the edge of biological 
research, moving towards extension, beyond 
then brief. But others saw clearly the strenu- 
ous, scienttfic research needed to institution- 
alize this kind of program. In 1991, the Great 
Lakes Breeding Strategies Workshop, domi- 
nated by Rwandan, Burundtan and Zairian 
breeders, formally recommended that research 
on commumt~~-level selection be pursued. 
EAR and CIAT directly do research. 
Rwanda’s hierarchical structure, with its 
strtct superior-subordinate relationships, 
permeates agricultural research and evalua- 
tion, as well as everything else. Farmers are 
strictly monitored, even on then- private field 
plots. For instance. rules have it that coffee, a 
key export, is not be intercropped, no matter 
that a few beans here or there would make no 
difference to the coffee crop. Rwanda’s hierar- 
chp a basically male hierarch): shaped the 
expansion of the participator)7 experiment 
The traditional biases were evident from the 
beginning of station selection, says Sperling. 
“We had the sense that some of the so-called 
community-selected experts were neither veqj 
informed nor very representatiw of commu- 
nity interests. We had the government agrono- 
mist’s sister> the sector heads wife. The 
authorittes m charge, men, linked power with 
knowledge, and Imputed male knowledge to 
his female sidekick. So of he was an important 
official, she must be a farmer expert.” 
Sperling also believes that the commune 
authorities in charge sometimes fell short on 
them obligations to community participants. 
The community plot was laid, evaluations 
completed and the grains harvested, but seed 
of selected varieties was never distributed 
to individual farmers. “We tried to devolve tt 
too quickly” concludes Sperlmg. “We were 
too optimistic about the prospects of more 
grassroots initiatives.” 
The experiment did thrive when women 
themselves had some control and when the 
community saw itself as a true community 
The women’s cooperative. withm the Prolet 
Agricole de Muganza, was well organized and 
very serrous about the research. Five experts 
were sent to the research station, and wrieties 
they chose were later tested on designated 
group members’ plots. The cooperattve as a 
whole agreed what to multiply what to dis- 
card and what to test further. More than a 
ton of seed was multiplied before other 
communities had started to budge. 
“It’s a conceptual leap, linking true cost-effec- 
tive breeding with changes m the power base,” 
says Sperling. “We have evidence that a 
decentralized communitpbased selection 
program can work technically But to succeed, 
perhaps communities, including women; need 
to feel that the research process is theirs, for 
them. Ownership is potent.” 
Kornegay head of CIAT’s Bean Program, 
believes farmers should make regular visits 
to the research station, and could evaluate 
varieties even earlier than has been tried up 
to now “Thereh a lot of controversy about this, 
but I think they can start seeing materials just 
as soon as they become pure lines.” 
Darts, now working for a commerctal seed 
companp believes the method shouldn’t be 
limited to subsrstence farmers. “I think its 
applicable to virtually any situation. I would 
say its just getting closer to your client, isn’t it? 
And m any situation it has to end up produc- 
ing better results.“ 
The national agricultural research program 
of Zaire has taken up farmer screening of bean 
varieties with enthusiasm, launching pro- 
grams at four sites in North and South Kivu 
Farmer screening on-station is also being pur- 
sued at Tanzania’s Sokoine University of 
Agriculture, which sent three researchers to 
visit the Rwandan project before embarking 
on their own locally-adapted research varia- 
tions. In the Tanzanian lowlands, a team of 
scientists and farmers are evaluating more 
than 200 lines of early generation bean 
materials both on-station and on-farm. And, 
because about half the farmers and half the 
scientists are women, the researchers plan 
to disaggregate the data by gender, to see 
whether there are differences in how the 
men and women view the plant. the seed 
and consumer characteristics. 
In some cases inspired by the Rwandan work; 
but pushing forward in their own novel direc- 
tlons, other centers in the CGIAR are looking 
at the role of farmers, who are often women, in 
making their own breeding processes more 
efficient and effective. 
At the International Crops Research Institute 
for the Semi-Arid Tropics (ICRISAT), 
researchers are involving farmers in Rajasthan, 
India in the breeding process of pearl millet. 
a more complex, cross-pollinated crop. “Our 
main goal was to understand better which 
traits farmers really want in a new variety so 
that we can tailor the breeding program prop- 
erly and not work on things that are non- 
adoptable right from the start,” says breeder 
Eva Weltzien Rattunde. Now in the third year 
of on-farm trials, 40 farmers representing 
community organizations came to the 
research station to help select varieties for 
home testing. “It’s just incredible how much 
information we are getting in such a short 
time by just talking to farmers, by involving 
them and being open. Its not only enriching 
to the breeding work but to anyone else 
mvolved, the agronomy work and so on,” 
says Rattunde. 
At the International Center for Agricultural 
Research in the Dry Areas (ICARDA) in Syria, 
Salvatore Ceccarelli, a barley breeder, asked 
farmers to select the best material from up to 
2,000 breeding lines grown in their own 
fields; to learn which complex of traits makes 
a barley crop attractive to them. Three lines 
identified through these informal contacts 
with farmers have been distributed and con- 
tinue to spread from farmer to farmer, though, 
adds Ceccarelli, “Interestingly enough, only 
one of them has been (formally) released.” 
Meanwhile, there are those who believe farmer 
participation research can be even more 
important in finding solutions to agricultural 
problems that don’t depend on genetic 
improvement of crop varieties. “I think the 
principles have even greater potential when 
you move to more complex problems, like 
crop rotations or the introduction of agro- 
forestr)i species,” says Pachico of CIAT “The 
more complex the system becomes and the 
more complex the management requirements 
are, the more you need farmer input at an ear- 
lier stage. There are so many variables that it’s 
that much harder for the researcher to get his 
brain around it.‘~ 
Sperling says. “There are three contexts where 
farmer participation appears to be vital: when 
clients have a great diversity of preferences; 
where farming environments are varied; and 
where technology is particularly complicated. 
Achieving Impact 
Technological complexity 
In the first two instances, if you leave farmers 
out, you might miss certain groups of clients. 
In the case of complex technologies, whether 
or not you involve clients can determine your 
success or failure.” 
CIAT teams in other African countries are 
tqrmg to refine methods to work with farmers 
on many different technologies: in Kenya, on 
associating climbing beans and maize; in 
Tanzania, on pest management; in Uganda, 
on managing plant diseases and enhancing 
soil fertility 
In many cases: new methods are being tried 
because the old methods didnt work. “Some 
of this technology may have been recommended 
for 20 years but has never been adopted,” says 
Kirkby of CIAT, cautioning that the move to 
more collaboration with farmers is slow work. 
In third world agricultural research, getting 
people to listen to the customer isn’t easy; get- 
ting people to work with the customer is even 
harder. But the results speak for themselves. 
Everythmg has changed since a plane was 
shot down in Rwanda’s capital Kigali on April 
6, 1994, leaving among the dead the presi- 
dents of Rwanda and neighboring Burundi, 
who had been involved in talks to end the 
three-year war in Rwanda. The brutal blood- 
shed that spread to the countryside has left 
hundreds of thousands of people dead, mil- 
lions m refugee camps in bordering countries 
and thousands more in camps controlled 
either by mamly Hutu government roops or 
the mainly Tutsi Rwandan Patriotic Front. 
Vast areas of the countryside have been aban- 
doned, crops lie rotting in the fields and it 
seems impossible that seeds will have been 
planted this fall, one of the two main growing 
seasons. In the south of the country ISARs 
research station at Rubona was overrun by 
troops loyal to the former government. The 
work of the national agricultural research sys- 
tem has ceased. Many staff are dead, includ- 
ing key figures m this participatory selection 
experiment. 
The famine which threatens millions of 
Rwandan families will hurt not only this but 
future generations-farmers may be forced to 
eat their seeds, wipmg out hundreds of 
unique bean varieties. 
The CGIAR has joined together with national 
agricultural research systems in Central and 
Eastern Africa, launching a crash program to 
multiply valued local varieties as well as the 
most popular of improved cultiwrs. Taking 
the lead in beans, CIAT and the African bean 
networks are multiplying some 200 tons of 
seeds, representing 285 varieties previously 
found on Rwandan farms. The seeds are to 
plant. with the dual hopes of restormg local 
food production and the genetic diversity of 
beans. 
Distributing food aid in midst of such a 
societal breakdown is hard under any circum- 
stances. Seed distribution is still more chal- 
lenging in that farmers need to be urged to 
plant what they more immediately need to 
eat. Development agencies, including NGOs, 
will forge the critical link to farmers, distribut- 
ing different “genetic strips” to farmers in 
different agroecological zones. Packaged into 
kilogram packages, the seed strips will contain 
five varieties each. “In the midst of all the 
other challenges, the right seeds have to get 
on the right truck,” says Wayne Youngquist, 
current coordinator of the Great Lakes Bean 
Network. Aid efforts are clearly gomg beyond 
what has been tried before: during the 1993 
famine, just two bean varieties were distributed 
in Rwanda, one for high and one for low 
altitude. 
Other countries in the region, including 
Tanzania, Uganda, Zaire and Burundi are 
cooperating in the seed relief effort. Many 
varieties are bemg multiplied in Uganda, 
Tanzania and Malawi, with those countries 
offering fields as well as technical assistance. 
Burundi and Zaire gave from their own 
germplasm stocks, When asked whether 
Uganda would help, the director of agricul- 
tural research, Joseph Mukiibi, replied that 
when the Ugandan war ended, the country’s 
first varieties came from Rwanda. “The least 
we can do is return the favor,” he said. 
Many players in these countries’ national 
research programs already know each other as 
colleagues through the regional bean network 
established a decade ago. “We’re looking at 
the Rwanda seed relief initiative as a regional 
effort and hope that valuable experience will 
be learned in the region about how to deal 
with future crises of thus sort,” says Kornegay 
“So if another country has an emergency or a 
drought hits, we’ll learn how the region can 
help itself to reproduce seed.” 
As for Rwandan farmers, years of collaborating 
with them has taught researchers the princi- 
ples which make the seed relief efforts possi- 
ble. Germplasm needs to be targeted to 
specific agriculture zones; multiple varieties 
encourage stable and reliable production; and 
skilled farmers need options with which to 
shape a productive future. Given the correct 
tools-appropriate genetic material being but 
one keyr-skilled Rwandan farmers, women 
and men, will start the rebuilding of their 
agricultural economy 
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